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ASSENT OF ASSIGNEE TO REISSUE/ OFFER TO SURRENDER AND . 

POWER OF ATTORNEY 



Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Schneider (Europe) A.G., whose name has been changed to 
Schneider (Europe) GmbH, owner of the entire right, title and 
interest, by assignment, in the United States Letters Patent No. 
5,792,055, granted on August 11, 1998, hereby assents to the above 
referenced application for reissue and hereby offers to surrender 
said Letters Patent. 

Schneider (Europe) GmbH, hereby revokes all former 
Powers of Attorney and appoints the following attorneys and/or 
agents: Nickolas E. Westman, Reg. No. 20,147; Judson K. Champlin, 
Reg. No. 34,797; Joseph R. Kelly, Reg. No. 34,847; Steven M. 
Koehler, Reg. No. 36,188; David D. Brush, Reg. No. 34,557; John D. 
Veldhuis-Kroeze, Reg. No. 38,354; Deirdre Megley Kvale, Reg. No. 
35,612; Theodore M. Magee, Reg. No. 39,758; Peter S. Dardi, Reg. 
No. 39,650; Christopher R. Christenson, Reg. No. 42,413; John A. 
Wiberg, Reg. No. 44,401; and Brian D. Kaul, Reg. No. 41,885; and 
Todd P. Messal, Reg. No. P-42,883; Albert Kau, Reg. No. 40,672; 
Luke R. Dohmen, Reg. No. 36,783 with full power of substitution and 
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revocation to prosecute said reissue application, to make 
alteration and amendments therein, to receive the patent, and to 
transact all business in the Patent and Trademark Office connected 
therewith. 

Pursuant to 37 C.F.R. §3.73 (b), Schneider (Europe) A.G., 
whose name has been changed to Schneider (Europe) GmbH, a 
corporation certifies that it is the assignee of the entire right, 
title and interest of the patent application identified above by 
virtue of an assignment from the inventor of the patent application 
identified above. The assignment was recorded at Reel 7313/ Frame 
0671. 

Please direct all communication to Joseph R. Kelly, 
International Centre - Suite 1600, 900 Second Avenue South, 
Minneapolis, Minnesota 55402. Please direct all telephone calls 
to Joseph R. Kelly at telephone number (612) 334-3222. 



SCHNEIDER (EUROPE) GmbH, 
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Luke R . Dohmen 



Its : chief Patent Connspl 
Cardiology 



(Foreign) 

LIMITED AUTHORIZATION TO ACT ON BEHALF OF ASSIGNEE 
REGARDING CERTAIN PATENT MATTERS 
EFFECTIVE THROUGH: December 31, 2000 

I, Janet ML Kelly, as Vice President and Corporate Controller of Boston Scientific Corporation, the controlling . 
corporation of: 

AM5 Medinvent S. A.; Boston Scientific B V; Boston Scientific Corporation Northwest Technplogy Center, 
Inc.; Boston Scientific Ireland Limited; Boston Scientific Japan KK; Boston Scientific Limited; Boston 
Scientific Scimed, Inc.; Boston Scientific Technology, Inc.; BSC Technology, Inc.; CardioGene Therapeutics, 
Inc.; Cardiovascular Imaging Systems, Inc.; Cardiovascular Innovations Canada, Inc.; Corvita Canada, Inc.; 
Corvita Corporation; Corvita Europe S. A.; E.P. Technologies, Inc.; Laboratoires Corvita S. A.R.L.; Meadox 
Medicals, Inc.; Meadox Technology, Jnc y - NAMI£ Eireann Limited; NAMIC International, Inc.; Nilo 
Holding, S.A.; Schneider (Europe) GmbH; Schneider (USA), Inc.; Schneider Belgium NV; Schneider 
Holland BV; Schneider Ireland BV; Schneider Puerto Rico; Schneider /NAMIC; Scimed Life Systems, Inc.; 
Scimed Technology, Inc.; Symbiosis Corporation; and Target Therapeutics, Inc.; 

and as Director, Treasurer, and Controller of Boston Scientific Limited; 

h#eby authorize the following registered patent attorneys/ agents (1) to act on behalf of any of the 
corporations identified above, including Boston Scientific Corporation, with regard to any matters before the 
iSited States Patent and Trademark Office, any foreign patent offices, and any international patent entities, 
(2|to execute power of attorney documents on behalf of any of the corporations identified above, including 
E^?ton Scientific Corporation, to appoint and/ or establish any attorneys, agents, and/ or law firms to act on 
bgfialf of any of the corporations identified above, including Boston Scientific Corporation, in any foreign or 
infernational patent applications filed with any foreign and/ or international patent offices, and (3) to execute 
ap^ignment and ownership documents on behalf of any of the corporations identified above, including Boston 
SSpntific Corporation, with regard to any matters before the United States Patent and Trademark Office, any 
f q&eign patent offices, and any international patent offices: 

g Scott T. Bluni Reg. No. 40,916 

p David L. Cavanaugh Reg. No. 36,476 

Luke R. Dohmen Reg. No. 36,783 

Peter J. Gafner Reg. No. 36,517 

Albert K. Kau Reg. No. 40,672 

Todd P. Messal Reg. No. 42,883 

Robert M. Rauker Reg. No. 40,782 

William J. Shaw * Reg. No. 43,111 



Janet M. Kej^y, Vice President ancj Corporate Controller Date / 

COMMONWEALTH OF MASSACHUSETTS ) 

) ss. 

COUNTY OF MIDDLESEX ) 

On this <2l ht day of 'jgn*- t J OOP before me personally appeared Janet M. Kelly to me known and 

known to me to be the person described in and who executed the foregoing instrument, and she duly acknowledged to me 
that she executed the same for the uses and purposes set forth herein. 

( ^7Utu^_ VfJco^t 

Notary Public NON3TE. HURD 

NOTARY PUBLIC 

Ifr Commission Exptres Oct. 4. 2002 



S13.12-0106 
L&L8371 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In the application of 
GRAEME C. McKINNON. 

Serial No. (not assigned) Attention: PIPE 

Filed August 10, 2000 Director - Thomas L. Koontz 

For: GUIDEWIRE ANTENNA 

for Reissue of Patent 5,792,055, Issued August 1 L 1998 

REQUEST TO LOCATE AND URGENTLY PROCESS PTO-LOST 
REISSUE APPLICATION FILED AUGUST 10, 2000 

Hon. Commissioner of Patents and Trademarks 
Washington D.C. 20231 

Sir: 

On August 10, 2000, an application for Reissue of Patent 5,792,055 was filed 
by Express Mail in the PTO. The same was a "Missing Parts" application, lacking 
the inventor's signature and filing fee. Applicant's attorney received a PTO-dated 
postcard confirming the filing date of August 10, 2000. A copy of the postcard is 
attached, along with a copy of Express Mail Receipt EL636049086US showing the 
like Express mailing date of August 10, 2000. 

No filing receipt, Missing Parts letter, or any other communication whatever 
has been received from the PTO in this case. It would appear that the PTO has 
misplaced the entire application. 

Applicant's associate attorney has examined the PTO file of the parent 
original patent 5,792,055 in the chance that the new application may have been 
misplaced therein, but the patent file shows no indication of the reissue application. 

Further, applicant's attorney has spent substantial time with Mr. Sean Hill of 
OIPE in an effort to locate this case in the PTO database. Diverse searches by 
inventor, parent patent number, docket number, and Express Mail number have all 
failed to show a PTO computer record of this case. 



The PTO is accordingly requested to locate the lost application and 
immediately process the same under the filing date of August 10, 2000 as a usual 
reissue application for examination. Should the PTO be unable to locate the lost 
papers, applicant's attorney provides herewith a complete copy of the application as 
filed August 10, 2000, which the PTO may use in creating the application file for 
examination. 

The attached copy of the Transmittal Letter identifies the copies of the papers 
submitted herewith which comprise the application. 

The undersigned associate attorney certifies that the attached papers are true 
copies of the original reissue application as filed on August 10, 2000. 

The PTO is invited to contact the undersigned local associate or the principal 
attorney should such be of assistance to the PTO. 

Prompt action is respectfully requested in view of the passage of time since 
filing the application. 



Respectfully submitted, 



by barren N. Low 
Reg. No. 18,849 




Joseph R. Kelly, Esq. • 
Westman, Champlin & Kelly 
612-334-3222 
March 5, 2001 



Associate Attorney 
P.O. Box 2184, Arlington, VA 22202 



703-979-4870 



GUIDEWIRE ANTENNA 

CONTINUING DATA 

This application is a continuation of application Sen No. 
08/311,700. filed 23 Sep.. 1994 now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to a medical appliance for use in 
magnetic resonance imaging procedures performed on a 
body, comprising an antenna detecting magnetic resonance 
response signals, die antenna intended to be inserted into the 
body for interacting with a magnetic resonance procedure 
for calculating the position of the medical appliance in the 
body. 

Tracking of catheters and other devices positioned within 
a body may be achieved by means of a magnetic resonance 
imaging system in order to avoid using X-rays and the risk 
of accumulated X-ray dose to the patient and long term 
exposure to the attending medical staff. 

Typically, such a magnetic resonance imaging system 
may be comprised of magnet means, pulsed magnetic field 
gradient generating means, a transmitter for electromagnetic 
waves in radio-frequency, a radio-frequency receiver, a 
processor, and a controller. The device to be tracked has 
attached to its end a small coil of electrically conductive 
wire. The patient is placed into the magnet means and the 
device is inserted into the patient The magnetic resonance 
imaging system generates electromagnetic waves in radio- 
frequency and magnetic field gradient pulses that are trans- 
mitted into the patient and that induce a resonant response 
signal from selected nuclear spins within the patient. This 
response signal induces current in the coil of electrically 
conductive wire attached to the device. The coil thus detects 
the nuclear spins in the vicinity of the coiL The radio- 
frequency receiver receives this detected response signal and 
processes it and then stores it with the controller. This is 
repeated in three orthogonal directions. The gradients cause 
the frequency of the detected signal to be directly propor- 
tional to the position of the radio-frequency coil along each 
applied gradient. 

The position of the radio-frequency coil inside the patient 
may therefore be calculated by processing the data using 
Fourier transformations so that a positional picture of the 
coil is achieved. Since however the coil only reacts, literally 
not a positional picture of the coil but in fact a positional 
picture of the position of the response signals inside the 
patient is achieved. Since this positional picture contains no 
information yet on the region surrounding the immediate 
vicinity of the coil, mis positional picture can be superposed 
with a magnetic resonance image of the region of interest. In 
this case the picture of the region may have been taken and 
stored at the same occasion as the positional picture or at any 
earlier occasion. 

Radio-frequency antennas in the form of a coil couple 
inductively to the electromagnetic field and they allow 
obtaining a substantially spatially uniform magnetic field 
which results in a relatively uniform image intensity over a 
wide region. The problem is however that coil configura- 
tions are bulky (the received signal is determined by the loop 
diameter) and cannot be implemented for use in narrow 
vessels, whereby their use for the placement of medical 
appliances such as catheters may be critical. 

Furthermore, the spot image which is provided for by the 
coil antenna does not allow knowing or even evaluating the 
orientation of the device; as a result, the magnetic resonance 
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imaging system cannot be used for steering the device into 
tortuous areas such as blood vessels. 

European Patent No 0165742 describes a catheter for use 
with magnetic resonance imaging systems. This catheter 
comprises a sheath which has embedded within the wall 
thereof a pair of conductors preferably formed of a foil 
composite obtained by plating of conductive materials of 
selected magnetic susceptibility to yield a composite of 
desired susceptibility substantially matching that of the 
sheath. In this way. the magnetic invisibility of the catheter 
is maintained. The tip of the catheter contains a loop 
connecting the conductors, the plane of such a loop being 
preferably transverse to the catheter symmetry axis. As 
explained in the document, when excited by a weak pulse 
source, the loop supports a dipole magnetic field which 
locally distorts the magnetic resonance image providing an 
image cursor on the magnetic resonance imaging display, 
and a low magnetic susceptibility functional element such as 
a light pipe threaded into the catheter sheath allows direction 
of the catheter through selected blood vessels. The essence 
of this structure is thus the accurate location and monitoring 
of the catheter tip- 
However, this is achieved within the environment of a 
bulky configuration which cannot be advanced through 
narrow vessels and which cannot be steered by reference to 
the magnetic resonance imaging system. 

The document WO 87/04080 shows surgical catheters 
composed of alternating annular segments of non-magnetic 
materials which are highly opaque to nuclear magnetic 
resonance examination and less opaque, respectively. These 
catheters have thin coatings of silicone rubber on their 
external surface as well as on the internal surface of their 
main central lumen, A plurality of further lumens are dis- 
tributed circumferentially within the catheter wall and guid- 
ance wires are housed in said lumens, secured at the distal 
end of the catheter wall and coupled to a joystick at the 
proximal end of me catheter for individual tightening and 
relaxing to permit radial guidance of the distal end of the 
catheter. The central lumen of the catheter and still further 
secondary lumens arranged in the catheter wall are for the 
distribution of various drugs or for surgical tools such as 
optic fiber for laser surgery or suturing devices or still 
stitching grippers. By these arrangements, location of the 
catheters is apparent under nuclear magnetic resonance 
examination, visually at the distal end. These structures are 
however bulky and they have the same drawbacks as out- 
lined hereinbefore. 

European Patent Application published under N 0385367 
shows an insertable prostate pick-up probe devised for being 
a nuclear magnetic resonance receiving device capable of 
imaging spectra from the human prostate and surrounding 
tissue; this probe may also be used as the transmit coil for 
radio-frequency excitation. This probe is intended to be used 
with an interface network providing the tuning, impedance 
matching, and decoupling functions, and including a con- 
nection to a magnetic resonance imaging scanner. 

The probe includes a shaft supporting a patient interface 
balloon at its distal end. comprising an inner balloon and an 
outer balloon, the inner balloon being capable of being 
inflated with air supplied through a lumen within the shaft 
A non-stretchabie lane formed of an adhesive backed cloth 
material partly covers the inner balloon and serves as a guide 
for a flexible receiving coil arranged between the inner 
balloon and the outer balloon, this coil being electrically 
connected to the interface via an insulated cable extending 
through the shaft. Upon inflation, the non-stretchabie plane 
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rises and forces the receiving coil and outer balloon against 
the region of interest so that the receiving coil is in position 
to receive the best possible radio-frequency signal from the 
region of interest. Special indentations forming a shell are 
provided on the outer balloon to act as coil positioners when 
the balloon is in its uninflated state so that the coil may be 
repeatedly positioned relative to the shell inside the outer 
balloon for numerous clinical inflation and deflation cycles. 
A colored stripe is marked on the shaft, possibly including 
a scale, for indicating the distance which the shaft has been 
inserted into the patient and also the radial orientation of the 
balloon for proper alignment with the region of interest. In 
operation, the probe is inserted while the patient interface 
balloon is in the uninflated state; the alignment stripe 
marked on the shaft is used to radially and longitudinally 
position the probe within the region of interest. Once the 
probe is correctly placed, the patient interface balloon is 
inflated and the receiving coil is forced against the region of 
interest. The probe is then connected to the interface net- 
work via the insulated cable. 

This particular arrangement of the radio-frequency coil 
does not reduce the bulk of the system which cannot be used 
for narrow or tortuous vessels, Furthermore, the system does 
not provide for any information as to orientation of the probe 
for steering purposes. 

The document DE-3937052 Al shows a biopsy tube for 
use in a magnetic resonance imaging procedure, comprising 
longitudinally extending coaxial conductor rubes separated 
by insulator tubes and extending the length of the biopsy 
tube. In a further einbodiment the conductor tubes are 
replaced by gutter like portions of coaxial conductor tubes 
which are separated by an insulator filling. Here again, the 
result is a bulky configuration which cannot be advanced to 
narrow vessels. In addition, that kind of assembly is sub- 
stantially stiff, thereby further preventing the applicability of 
the instrument in tortuous vessels. 

SUMMARY OF THE INVENTION 

The object of this invention is to improve the possibilities 
of using magnetic resonance imaging procedures by means 
of a medical appliance which is simple and efficient, which 
may continuously provide a full information as to its posi- 
tion and orientation, which occupies a minimal space and 
which has a great flexibility so as to be capable of reaching 
narrow and tortuous vascular configurations, which may be 
actually steered under magnetic resonance imaging, which 
may be used as an interventional means, and which may also 
prove efficient in the determination of the vascular configu- 
rations. 

To this effect the medical appliance according to the 
invention complies with the definitions given in the claims. 

As opposed to the coil configuration, fee open wire length 
antenna couples capacitiveiy to the electromagnetic field and 
as the received signal originates from the immediate neigh- 
borhood of the open wire length, it becomes possible to 
obtain an image of the antenna, of its position, as well as of 
its orientation. Steering of the appliance is thus actually 
possible. The open wire length antenna may be extremely 
thin and it may also have a high flexibility, allowing safe 
driving and passage through vascular configurations, even in 
tortuous and restricted areas thereof. This opens way to 
using magnetic resonance imaging procedures in interven- 
tional conditions where time and precision are of the 
essence. By repeatedly measuring, reconstructing, and dis- 
playing the image with a very short image repetition time, a 
magnetic resonance imaging fluoroscopy system can be 
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created. And one could also use the open wire length antenna 
to make a high resolution image of a vessel wall. 

According to a simple inexpensive embodiment, the open 
wire length antenna may be formed by a coaxial cable. 

According to an embodiment aiming very thin 
configurations* the open wire length antenna may be made 
of a coaxial cable in which the shield and insulators are 
respectively made of a conductor coating and insulating 
coatings. In both these cases, the first and second conducting 
elements of the coaxial configuration may have the same 
length or unlike lengths. 

According to a further embodiment* also aiming very thin 
configurations, the open wire length antenna may be made 
of two conducting strands insulated from one another, 
twisted or parallel to one another. And these strands may 
have the same length or unlike lengths. 

The open wire length antenna may be included in a 
catheter and the like. As opposed to coil antennas for which 
the received signal depends on the loop diameter, the diam- 
eter of the open wire length antenna is of secondary rel- 
evance and. therefore, the open wire length antenna may be 
devised to form the whole or part of a guidewire as used in 
vascular procedures for the positioning of catheters and the 
like. 

DESCRIPTION OF THE DRAWINGS 

These and other objects will become readily apparent 
from the following detailed description with reference to the 
accompanying drawings which show, diagrammatically and 
by way of example onfy, four einbodiraents of the invention. 

FIG. 1 is a block diagram of a system environmental to the 
present invention. 

FIG. 2 is a longitudinal part section of a first embodiment 
of the appliance according to the invention. 

FIG. 3 is a longitudinal part section of a second embodi- 
ment of the appliance according to the invention. 

FIGS. 4 and 5 ate longitudinal views of two further 
embodiments of the appliance according to the invention. 

DETAILED DESCRIPTION 

The system shown in FIG. 1 is a magnetic resonance 
imaging apparatus 1 comprising a magnet system 2 for 
generating a homogeneous magnetic field on a subject 3 
placed on a support table 4. Inside the magnet system 2 is a 
coil structure 5 to produce around the subject a magnetic 
field obtained from radio-frequency energy source 6. 
Receiver 7 responds to the resonance signal and processor 8 
reconstitutes the integers of the projection which will be 
shown on display II. The medical appliance 9, inserted into 
subject 3. is connected via conductor 10 to control station 
12. Such a general configuration is familiar to those skilled 
in the art and it will not be described in further detail 

The appliance 9. as exemplified in FIG 2. is a guidewire 
including an open wire length antenna formed by a coaxial 
cable comprising a central conductor 13 enclosed in an 
insulator 14 surrounded by a shield 15 encased in an 
insulator 16. As used in this application, an open wire length 
includes an open-ended or un-delimited piece of wire, as 
opposed to a closed wire length such as a piece of wire with 
a coil configuration at the end. The shield 15 and the outer 
insulator 16 of the coaxial cable have been removed from a 
portion distal end 17. The proximal end (not shown) of the 
coaxial cable is for connection to the standard antenna input 
of control station 12 as generally shown in FIG. 1. 

The appliance 9 of FIG. 3 is also a guidewire including an 
open wire length antenna formed by a coaxial cable. 
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However, the insulator 140 surrounding the central con- 
ductor 130 is replaced by an insulating coating 140. while 
the shield 15 is replaced by a conductor coating 150 and the 
insulator 16 by an insulator coating 160. As for the embodi- 
ment of FIG. 3. the conductor coating 150 and insulator 
coating 160 have been removed from a portion of the distal 
end of tip 170. Also, the proximal end (not shown) of this 
coaxial cable is adapted to connection to the standard 
antenna input of control station 12 (FIG. 1). 

Variants may be envisaged. 

For instance, the outer conductor and insulator, 15-16 
resp. 150-160, need not be removed from a portion of the 
distal end 17 resp. 170. Similarly, the outer conductor and 
insulator may be removed a far greater length from the distal 
end 17 resp. 170, and it is also possible to have them 
removed to the proximal end of the guidewire, outside of the 
patient 

Subject to the precautions or requirements inherent to 
patient protection, it would be also possible to have the 
guidewire comprised of a naked conductor 13 or 130. while 

the insulator 14 or 140 and outer conductor 15, 150 and 
insulator 16. 160 would be installed towards the proximal 
end of the guidewire. outside of the patient 

Similarly, the coaxial configuration shown is not 
compulsory, being possible to have the open wire length 
antenna as a naked or insulated wire with appropriate 
polarities arranged for connection thereof to the antenna 
input of the control station. 

HG. 4 shows one such possibility, in which the open wire 
length antenna is made of two twisted conducting strands 18 
and 19 insulated from one another by appropriate coatings 
20 and 2L 

FIG. 5 also shows one such possibility, in which the open 
wire length antenna is made of two conducting strands 22 
and 23 parallel to one another and separated by insulator 
coatings 24 and 25. 

As for the previous embodiments, the strands 1$ and 19, 
respectively 22 and 23. may have the same length ox unlike 
lengths. 

In both the embodiments of FIG. 4 and FIG. 5. the 
channels 30 which are left open along the insulated strands 
may be used for further investigation purposes when the 
open wire length antenna is placed in the lumen of a catheter, 
for example for pressure readings. 

I claim: 

1. A medical appliance comprising an elongated signal- 
receiving antenna for detecting and providing magnetic 
resonance response signals, the antenna adapted to be 
inserted into the body during magnetic resonance imaging 
procedures and for providing the response signals used for 
calculating a position of the medical appliance in the body, 
wherein the antenna comprises an open wire length includ- 
ing first and second conductor means having proximal ends 
adapted and arranged for interconnection to a receiver to 
couple the detected resonance response signals to the 
receiver, spaced-apart distal ends, and at least a first insu- 
lator means for physically separating and electrically insu- 
lating adjacent portions of the first and second conductor 
means, the distal ends of the first and second conductor 
means and the at least first insulator means adapted and 
arranged for exposure to a field of electromagnetic energy 
during a magnetic resonance procedure to couple electro- 
magnetic energy from the field into the antenna and detect 
and provide the magnetic resonance response signals to the 
proximal ends of the conductor means. 

2. A medical appliance according to claim 1, wherein the 
open wire length antenna is formed of a coaxial cable 
including the first and second conductors in a coaxial 
arrangement. 
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3. A medical appliance according to claim 1. wherein the 
open wire length antenna is formed of a cable having the first 
conductor enclosed in the first insulator, the first insulator 
surrounded by the second conductor and the second con- 
ductor encased in a second insulator, and wherein said first 
conductor and second conductor have the same length. 

4. A medical appliance according to claim L wherein the 
open wire length antenna is formed of a cable having the first 
conductor enclosed in the first insulator, the first insulator 
surrounded by the second conductor, and the second con- 
ductor encased in a second insulator, and wherein said first 
conductor and second conductor have unlike lengths. 

5. A medical appliance according to claim 1. wherein the 
open wire length antenna is made of the first conductor, the 
first insulator includes a first insulating coating applied on 
said first conductor, the second conductor includes a con- 
ducting coating surrounding said first insulating coating, and 
the antenna further includes a second insulating coating 
applied on said conducting coating, and wherein said first 
conductor and conducting coating have the same length. 

6. A medical appliance according to claim 1, wherein the 
open wire length antenna is made of the first conductor, the 
first insulator includes a first insulating coating applied on 
said first conductor, the second conductor includes a con- 
ducting coating surrounding said first insulating coating, and 
the antenna further includes a second insulating coating 
applied on said conducting coating, and wherein said first 
conductor and conducting coating have unlike lengths. 

7. A medical appliance according to claim 1. wherein the 
first and second conductors of the open wire length antenna 
include conducting strands insulated from one another. 

8. A medical appliance according to claim 7. wherein the 
first and second conductor means are parallel to one another. 

9. A medical appliance according to claim 7. wherein the 
first and second conductor means are twisted. 

10. A medical appliance according to claim 7. wherein the 
first and second conductor means have the same length. 

11. a medical appliance according to claim 7. wherein the 
first and second conductor means have unlike lengths. 

12. A medical appliance according to claim 1. wherein the 
open wire length antenna forms at least a part of a guidewire 
for vascular procedures. 

13. A medical appliance antenna system for use in con- 
nection with magnetic resonance imaging procedures, 
including: 

a medical appliance comprising an elongated signal- 
receiving antenna for detecting and providing magnetic 
resonance response signals, the antenna adapted to be 
inserted into the body during magnetic resonance imag- 
ing procedures and for providing the response signals 
used for calculating a position of the medical appliance 
in the body, wherein the antenna includes an open wire 
length including first and second conductors having 
proximal ends adapted and arranged for interconnec- 
tion to a receiver to couple the detected response 
signals to the receiver, spaced-apart distal ends, and at 
least a first insulator for physically separating and 
electrically insulating adjacent portions of the first and 
second conductors, the distal ends of the first and 
second conductors and the at least first insulator 
adapted and arranged for exposure to a field of elec- 
tromagnetic energy during a magnetic resonance pro- 
cedure to couple the electromagnetic energy from the 
field to the antenna and detect and provide the magnetic 
resonance response signals to the proximal ends of the 
conductors; and 

a receiver electrically connected to the antenna for receiv- 
ing the magnetic resonance response signals and pro- 
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viding information representative of the position of the 
medical appliance. 

14. A medical appliance according to daim 13. wherein 
the open wire length antenna is formed of a coaxial cable 
including the first and second conductors in a coaxial 
arrangement. 

15. A medical appliance according to claim 13. wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, the first insu- 
lator surrounded by the second conductor and the second 
conductor encased in a second insulator, and wherein said 
first conductor and second conductor have the same length. 

16. A medical appliance according to claim 13. wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, the first insu- 
lator surrounded by the second conductor, and the second 
conductor encased in a second insulator, and wherein said 
first conductor and second conductor have unlike lengths. 

17. A medical appliance according to claim 13, wherein 
the open wire length antenna is made of the first conductor, 
the first insulator includes a first insulating coating applied 
on said first conductor, the second conductor includes a 
conducting coating surrounding said first insulating coating, 
and the antenna further includes a second insulating coating 
applied on said conducting coating, and wherein said first 
conductor and conducting coating have fee same length. 

18. A medical appliance according to claim 13. wherein 
the open wire length antenna is made of the first conductor, 
the first insulator includes a first insulating coating applied 
on said first conductor, the second conductor includes a 
conducting coating surrounding said first insulating coating, 
and the antenna further includes a second insulating coating 
applied on said conducting coating, and wherein said first 
conductor and conducting coating have unlike lengths. 

19. A medical appliance according to claim 13, wherein 
the first and second conductors of the open wire length 
antenna include conducting strands insulated from one 
another. 

20. A medical appliance comprising an elongated and 
signal-receiving antenna for detecting and providing mag- 
netic resonance response signals, the antenna adapted to be 
inserted into the body during magnetic resonance imaging 
procedures and for providing the response signals used for 
calculating a position of the medical appliance in the body, 
wherein the antenna comprises an open wire length includ- 
ing Hist and second conductors having proximal ends 
adapted and arranged for interconnection to a receiver to 
couple the detected resonance response signals to the 
receiver, spaced-apart distal ends, and at least a first insu- 
lator for physically separating and electrically insulating 
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adjacent portions of the first and second conductors, the 
distal ends of the first and second conductors and die at least 
first insulator adapted and arranged for exposure to a field of 
electromagnetic energy during a magnetic resonance proce- 
dure to couple electromagnetic energy from the field into the 
antenna and detect and provide the magnetic resonance 
response signals to the distal ends of the conductors. 

21. A medical appliance according to claim 20, wherein 
the open wire length antenna is formed of a coaxial cable 
including the first and second conductors in a coaxial 
arrangement 

22. A medical appliance according to claim 20. wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, the first insu- 
lator surrounded by the second conductor and the second 
conductor encased in a second insulator, and wherein said 
first conductor and second conductor have the same length. 

23. A medical appliance according to claim 2©. wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, die first insu- 
lator surrounded by the second conductor, and the second 
conductor encased in a second insulator, and wherein said 
first conductor and second conductor have unlike lengths. 

24. A medical appliance according to claim 20. wherein 
the open wire length antenna is made of the first conductor, 
the first insulator includes a first insulating coating applied 
on said first conductor, the second conductor includes a 
conducting coating surrounding said first insulating coating, 
and the antenna further includes a second insulating coating 
applied on said conducting coating, and wherein said first 
conductor and conducting coating have the same length. 

25. A medical appliance according to claim 20. wherein 
the open wire length antenna is made of the first conductor, 
the first insulator includes a first insulating coating applied 
on said first conductor, the second conductor includes a 
conducting coating surrounding said first insulating coating, 
and the antenna further includes a second insulating coating 
applied on said conducting coating, and wherein said first 
conductor and conducting coating have unlike lengths. 

26. A medical appliance according to claim 20. wherein 
the first and second conductors of the open wire length 
antenna include conducting strands insulated from one 
another. 

27. A medical appliance according to claim 20 and further 
including a receiver electrically connected to the antenna for 
receiving the magnetic resonance response signals and pro- 
viding information representative of the position and orien- 
tation of the medical appliance. 

***** 
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28. A medical apparatus for imaging a wall of a body 
cavity in a patient by interacting with a magnetic 
resonance imaging (MRI) system which generates a magnetic 
field gradient and electromagnetic (EM) radiation and 
transmits the gradient and EM radiation into the patient 
and receives a response signal indicative of a resonant 
response from the patient, the apparatus comprising: 

an antenna including an open conductor length 

configured to be inserted into the cavity and 
provide the response signal, based on the 
resonant response from a region of the patient 
closely proximate the antenna, to the MRI system; 
and 

a controller coupled to the antenna and configured to 
receive the response signal to obtain an image of 
the cavity wall proximate the antenna. 

29. The medical apparatus of claim 28 wherein the 
controller is configured to calculate antenna location by 
calculating an image of the antenna, antenna position, and 
antenna orientation . 

30. The medical apparatus of claim 28 wherein the 
controller is configured to repeatedly measure, reconstruct 
and store the image to obtain an increased resolution image 
of the cavity wall. 

31. The medical apparatus of claim 28 wherein the antenna 
is configured to be capacitively coupled to an EM field 
generated by the EM radiation. 
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32. The medical apparatus of claim 28 wherein the cavity 
is defined by vasculature in the patient and wherein the 
antenna is configured for insertion into and passage 
through the vasculature, 

33. The medical apparatus of claim 32 wherein the antenna 
forms at least a portion of a guidewire configured for 
insertion into the vasculature for use in positioning of a 
catheter . 

34. The medical apparatus of claim 28 wherein the MR I 
system includes a response signal receiver and processor 
and a control station, and wherein the controller is 
implemented as a part of the control station or processor. 

35. The medical apparatus of claim 28 wherein the antenna 
includes a first elongate conductor having a portion 
thereof forming the open conductor length, and a second 
elongate conductor, the first and second elongate 
conductors extending to a proximal end of the antenna. 

36. The medical apparatus of claim 35 wherein the first 
and second elongate conductors are coaxially arranged along 
at least a portion of a length thereof. 

37. The medical apparatus of claim 35 wherein the first 
and second elongate conductors are separated by an 
insulative layer. 

38. The medical apparatus of claim 35 wherein the first 
and second elongate conductors are formed as a twisted 
pair. 
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39. The medical apparatus of claim 35 wherein the first 
and second elongate conductors are generally linear and 
generally parallel to one another. 

40. A method of generating an image of a wall of a body 
cavity in a patient, the method comprising: 

inserting an antenna including an open conductor 
length into the cavity; 

generating a magnetic field gradient and 

electromagnetic (EM) radiation and transmitting 
the gradient and EM radiation into the patient; 

transmitting a response signal, based on a detected 
resonant response from a region of the patient 
closely proximate the antenna, to a magnetic 
resonance imaging (MRI) processor; 
receiving the response signal at the MR I processor; 
and 

obtaining an image of the cavity wall proximate the 
antenna based on the response signal. 

41. The method of claim 40 wherein obtaining an image 
comprises : 

repeatedly calculating antenna location. 

42. The method of claim 41 wherein calculating antenna 
location comprises: 

calculating an image of the antenna. 

43. The method of claim 41 wherein calculating antenna 
location comprises: 

calculating antenna position. 
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44. The method of claim 41 wherein calculating antenna 
location comprises: 

calculating antenna orientation. 

45. The method of claim 40 wherein obtaining an image 
comprises : 

repeatedly measuring, reconstructing and storing the 
image to obtain an increased resolution image of 
the cavity wall. 

46. The method of claim 40 wherein transmitting a response 
signal comprises: 

capacitively coupling the antenna to an EM field 
generated by the EM radiation to detect the 
resonant response . 

47. The methos of claim 40 wherein the cavity is defined 
by vasculature in the patient and wherein inserting an 
antenna into the cavity comprises: 

inserting the antenna into the vasculature; and 
passing the antenna through the vasculature to a site 
to be imaged. 

48. The method of claim 47 wherein the antenna is 
configured as a guidewire and further comprising: 

positioning a catheter in the vasculature through use 
of the guidewire. 

49. A method of generating an image of a blood vessel wall 
of a blood vessel in a patient, the method comprising: 
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inserting an antenna into the blood vessel; 

passing the antenna through the blood vessel to a site 

to be imaged; 
generating a magnetic field gradient and 

electromagnetic (EM) radiation and transmitting 

the gradient and EM radiation into the patient; 
transmitting a response signal, based on a detected 

resonant response from a region of the patient 

closely proximate the antenna , to a magnetic 

resonance imaging (MRI) processor; 
receiving the response signal at the MR I processor; 

and 

obtaining an image of the blood vessel wall proximate 
the antenna based on the response signal. 

50. A medical apparatus for imaging a blood vessel wall of 
a blood vessel in a patient by interacting with a magnetic 
resonance imaging (MRI) system which generates a magnetic 
field gradient and electromagnetic (EM) radiation and 
transmits the gradient and EM radiation into the patient 
and receives a response signal indicative of a resonant 
response from the patient, the apparatus comprising: 

an antenna configured to be inserted into the blood 
vessel and passed along the blood vessel to a 
site to be imaged and to provide the response 
signal, based on the resonant response from a 
region of the patient closely proximate the 
antenna, to the MRI system,* and 
a controller coupled to the antenna and configured to 
receive the response signal and repeatedly 
calculate antenna location to obtain an image of 
the blood vessel wall proximate the antenna. 
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51. The medical apparatus of claim 50 wherein the antenna 
comprises an open conductor length. 



52. The medical apparatus of claim 51 wherein the antenna 
includes a first elongate conductor having a portion 
thereof forming the open conductor length, and a second 
elongate conductor, the first and second elongate 
conductors extending to a proximal end of the antenna. 

53. The medical apparatus of claim 50 wherein the antenna 
is configured to be capacitively coupled to an EM field 
generated by the EM radiation. 

54 . A medical apparatus for imaging a body cavity wall of 
a body cavity in a patient by interacting with a magnetic 
resonance imaging (MR1) system which generates a magnetic 
field gradient and electromagnetic (EM) radiation and 
transmits the gradient and EM radiation into the patient 
and receives a response signal indicative of a resonant 
response from the patient, the apparatus comprising: 

an MR I antenna configured to be inserted into the body 
cavity and passed along the body cavity to a site 
to be imaged and to provide the response signal, 
based on the resonant response from a region of 
the patient closely proximate the antenna, to the 
MR I system. 

55. The medical apparatus of claim 54 wherein the body 
cavity is a blood vessel and further comprising: 

a controller coupled to the antenna and configured to 
receive the response signal and repeatedly 
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calculate antenna location to obtain an image of 
the blood vessel wall proximate the antenna. 

56. A method of generating an image of a wall of a body 
cavity in a patient, the method comprising: 

inserting a magnetic resonance imaging (MRI) antenna 

into the body cavity; 
passing the MRI antenna through the body cavity to a 

site to be imaged; and 
obtaining an MRI image of the body cavity wall 

proximate the antenna, 

57. The method of claim 56 wherein obtaining an image 
comprises : 

generating a magnetic field gradient and 

electromagnetic (EM) radiation and transmitting 
the gradient and EM radiation into the patient ; 

transmitting a response signal, based on a detected 
resonant response from a region of the patient 
closely proximate the antenna, to an MRI 
processor; 

receiving the response signal at the MRI processor; 
and 

calculating antenna location based on the response 
signal . 

58. The method of claim 57 wherein calculating antenna 
location comprises : 

repeatedly calculating antenna location. 

59. The method of claim 56 wherein obtaining an MRI image 
comprises : 
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calculating an image of the antenna, 

60. The method of claim 56 wherein obtaining an MR I image 
comprises : 

calculating antenna position. 

61. The method of claim 56 wherein obtaining an MR I image 
comprises : 

calculating antenna orientation. 

62. The method of claim 56 wherein the body cavity is a 
blood vessel and obtaining an MR I image comprises: 

repeatedly measuring, reconstructing and storing the 
image to obtain an increased resolution image of 
the blood vessel wall. 

63. The method of claim 57 wherein transmitting a response 
signal comprises: 

capacitively coupling the antenna to an EM field 
generated by the EM radiation to detect the 
resonant response . 

64. The method of claim 56 wherein the body cavity is 
defined by vasculature and the antenna is configured as a 
guidewire and further comprising: 

positioning a catheter in the vasculature through use 
of the guidewire. 
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I, Graeme C. McKinnon, a citizen of Zurich, Switzerland hereby declare that: 

1. I am the first and sole inventor of the subject matter claimed in U.S. 
Patent No. 5,792,055 to McKinnon, issued August 11, 1998 and entitled 
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serial number 08/311,700, filed September 23, 1994 (now abandoned), for which 
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duty to disclose information which may be material to examination of the 
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4. The claims in my original patent do not include claims drawn to imaging 
the wall of a body cavity. While the claims existing in the original patent 
do claim features for which I desire protection, the claims do not include 
protection for imaging a wall of a body cavity, which I disclosed in the 
specification. Therefore, the patent is wholly or partially inoperative for 
failing to claim the full extent of my invention. 

5. All errors corrected in this reissue application up to the date of 
filing this declaration arose without deceptive intent. 

6. I acknowledge willful statements and the like are punishable by fine or 
imprisonment or both under 35 U.S.C. §1001 and that such willful false 
statements may jeopardize the validly of the Application or any patent issuing 
thereon. All statements made herein based on my own knowledge are true and 
all statements made herein based on information and belief are believed to be 
true . 
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